Brain adrenocorticotrophin after adrenalectomy and sham-operation of rats.
The influence of adrenalectomy on the level of immunoreactive 18-24 ACTH extracted from hypothalamus, hippocampus and pituitary gland of rats was investigated. Brain ACTH was further characterized by fractionation by gel-permeation chromatography. Porcine 1-39 ACTH was exposed to synaptic plasma membranes in vitro in order to evaluate the role of metabolic conversion in changes of brain ACTH content. Removal of the adrenals, when compared with sham-adrenalectomy, resulted in a transient depletion of ACTH content in the anterior pituitary gland and the hippocampus, but not in the hypothalamus and the neurointermediate lobe. However, sham-adrenalectomy caused a transient reduction in levels of ACTH when compared with levels before operation in all tissues studied. The effects of adrenalectomy on hippocampal ACTH content persisted in hypophysectomized rats. Treatment of adrenalectomized rats with corticosterone failed to restore the reduced ACTH content when it was administered in doses that completely suppressed the release of pituitary ACTH. Adrenal steroids, however, may exert a direct effect on the metabolism of ACTH in the brain as judged from the in-vitro studies with porcine 1-39 ACTH exposed to a synaptosomal plasma membrane fraction of hippocampal tissue. The present study suggests that control of brain ACTH occurs independently of the control of pituitary ACTH release.